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Assistant Commissioner of Patents 
Washington, DC 2 0231 

Sir: 

I, Toshiaki Furuhashi, do declare and say as follows: 

1. I am a graduate of the University of Tokyo, Department of 
Agricultural Chemistry, Food Engineering Lab. 

2. I reside at 5 202 , — 55 - 1, — Kamikobaahi, — Sakai - machi> — Gaohima 
gun, Xbaraki 3 06-04-3 - 4 , Japan. 

3. I was employed by Asahi Chemical Industry Co., Ltd*, Japan, 
in the Foods Research Laboratory in 1980. 



4. Since, 1999, I have been employed by Japan Tobacco Inc. 
Japan, in the food business division. 
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5. I am listed as one of the inventors of the subject of the 
above-identified application, and I have read and understand the 
application. 

6. I have read and understand the contents in the USPTO Office 
Actions dated 06/18/2002 and 01/07/2002. 

7. I have conducted experiments for the present invention, 
whereby the procedures and results of these experiments are hereby 
included. The experiments also involve comparative products that 
properly correspond to the products described in the reference, U.S. 
Patent Number 4,381,315 (Yong et al . ; publication date of April 26, 
1983; hereinafter referred to as "Yong *315 tf ). 

8. The process for making the present invention is as follows: 

Basic flow of the making process 

Mixing of dough 

Use a vertical mixer supplied by Kanto Kongouki (ball size 10L, 
use hook) . Mixing time: 3 min at a low speed and 5 min at a 
medium speed (L 3 min M 5 min) . Prepared in dough. 
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Pnll-in fate (encirclement)- A d dition of chemical leavening age nt 

Extend the dough so as to fix to the size of fats rolled- in. 
The chemical leavening agent is dispersed on the surface of the 
dough followed by enwrapping the roll -in fats with the dough. 

Interfa x dina step 

Use a reverse sheeter supplied by Kamata Kikai. Interfold by 2, 
4 and 4 foldings to make 32 layers, and 4 and 4 foldings to make 
16 layers. 

Rolling of final dough 

Adjust a clearance of the reverse sheeter to target a dough 
thickness of 3 mm. But there were some experiments in which 3 
mm thickness could not be prepared due to dough extensibility 
and being sticky (causes of dough roughness) . 

Preparation of products 
(Apple pie) 

Prepared by cutting into a lower dough: 60 mm x 150 mm and an 
upper dough: 65 mm x 160 mm. Apple fillings (35 g) are 
enwrapped (overlaid) with the upper and lower dough to afford 
the product . 
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(Sheet dough) 

Cut into a rectangular shape at 100 mm x 100 mm. Determine a 
dough density. But, the sizes vary due to the difference of 
dough shrinkage rates. The actual size was rendered the length. 



Freezer 

Frozen down in 40 min by a rapid freezer at -35 °C. 



Physical properties of the fats used (roll-in) 



Temoerature 


Fats used in the 
experiments 


Physical proper t: 
shortening (Sj 


Les of reference 
Decif ications 


°C 


°F 


Roll -in 
margarine 


Roll -in 
shortening 


Min, 


Max. 


5 


41 




56 






10 


50 


43 


52 


36 


60 


15 


59 




42 






20 


68 


30 


36 


23 


55 


25 


77 


28 


33 


21 


52 


30 


90 


21 


26 


14 


42 


35 


95 


13 


18 






40 


104 




7 


2 


22 



9 , The results of the experiments are as shown in 
following tables. 
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10. The attached photographs: 

Twenty- seven photographs of the experiments were also taken 
(submitted on a total of twelve sheets). The photographs show the 
appearance of the present invention as tested, and the tested 
reference dough. 

11. I now explain the significance of the results of the 
experiments . 

The presently claimed pie dough can be used in making a pie. 
The proper balance of the amounts of wheat flour, water, and roll-in 
fat in the pie dough is important. As described in the specification, 
a certain amount of dough and roll -in fat is needed to obtain the 
desired hardness . 

With regard to the chemical leavening agent, it is important to 
balance (1) the amount of the chemical leavening agent for forming 
gas until freezing (formation of appropriate space layers), and (2) 
the amount of the remaining chemical leavening agent for forming gas 
for expansion upon baking. Thus, it is important to select the 
type(s) of chemical leavening agent and control the amount (s) 
thereof . 
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In testing comparative examples for the present invention, the 
dough represented by Tests 2 , 4 and 5 were used as appropriate 
examples of the Yong '315 reference. Tests 2, 4 and 5 included 
fats/water. 

As can be seen, the reference dough was soft and sticky and it 
was difficult to obtain a good-working pie dough. This is because 
the process of making and the composition of the wheat dough of Yong 
'315 is more bread- like. Test 3 represents the basic composition of 
this reference dough. Because bread properties are intended in Yong 
>315, the reference dough cannot be made into a thin layer (about 3 
mm) , which is in contrast to the present invention. Also, if this 
reference dough is made into a thin layer for a pie crust, the 
reference dough will break. 

In contrast, the present invention uses a combination of a quick 
action type chemical leavening agent and a delayed action type 
chemical leavening agent. This combination of agents generates voids 
between or among the dough and/or fat layers, while a chemical 
leavening agent (i.e., delayed action type) may remain unreacted 
prior to baking. 

As can be seen in the experimental results, because the chemical 
leavening agent remains in the space layers in the dough in a free 
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condition (not oil coating of Reference 2). the reactivity upon the 
baking is fast and can form gas during the initial stage of baking. 
Thus, the taste and appearance of the piecrust is unexpectedly 
better. 

Further, as can be seen from the twenty-seven photographs of the 
experiments, the present invention baked at 200°C at 15 minutes and 
at 250°C at 6 minutes shows much better appearance (i.e., good 
puffiness) over the reference examples. Some of the reference 
examples even demonstrate significant over-baking or charring of the 
dough. This charring is because baking the reference dough of Yong 
'315 in an oven at a relatively high temperature at shorter period of 
time results in the outside parts of the dough undesirably baking 
much faster than the inside part. 

When the present invention of a frozen pie product is placed 
directly into a high-power oven for a relatively short period of 
time, the present invention unexpectedly produces a crust having a 
crispy texture and a favorable layered structure (see the photographs 
la be l e d aa "Teat No. _ of^Ref erence" ) . yuro. °*> 
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12. I hereby declare that all statements made herein of my own 
Knowledge are believed to be true, and further that these statements 
were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent 
issued thereon. 

Tpshiaki Furuhashi 

Japan Tobacco Inc. 
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Results when convection oven was used (2/5) 




Test No. 1 of Present Invention; 200°C, 15 min. 




Test No. 3 of Present Invention; 200°C, 15 min. 



Results when convection oven was used (3/5) 




Test No. 3 of Reference; 200°C, 15 min. 



Results when convection oven was used (4/5) 




Results when convection oven was used (5/5) 




Test No. 5 of Reference; 200°C, 15 min. 



Results when jet oven was used (1/5) 
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Test No. 2 of Present Invention; 250°C, 6 min. 



Results when jet oven was used (2/5) 




Test No. 1 of Present Invention; 250°C, 6 min. 




Test No. 3 of Present Invention; 250°C, 6 min. 




Test No. 1 of Reference; 250°C, 6 min. 



Results when jet oven was used 




Test No. 2 of Reference; 250°C, 6 min. 




Test No. 4 of Reference; 250°C, 6 min. 



Results when jet oven was used (5/5) 



Test No. 5 of Reference; 250°C, 6 min. 



Pie dough alone (1/2) 




Pie dough alone (2/2) 



